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DETAILED ACTION 

This office action is in response to the amendment filed February 10, 2006. 

Claim Rejections - 35 USC §103 

The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 

Claims 1-18, 20 and 33-40 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Uchiyama et al. (US 6,603,162) in view of Yu (US 5,91 1, 1 10) and Applicant's admitted 
prior art. 

Regarding claim 1, Uchiyama discloses providing a process wafer, forming a nitride 
mask over the wafer, providing the wafer and mask with active area (CR) trenches and at least 
one inactive area (DR) trench, forming a filling layer (6) over the active area trenches and the 
inactive area trenches to substantially fill the trenches, and planarizing the wafer process surface 
such that the active area trenches and the inactive area trenches are substantially coplanar (Fig. 
8(a)- 10(b); col. 9, In. 31 - col 10, In. 8). 

Uchiyama does not disclose forming a patterned resist layer between the active and 
inactive trenches and removing the filling layer not covered by the resist layer. Like Uchiyama, 
Yu discloses forming isolation trenches in a semiconductor substrate, wherein isolation filling 
material is deposited into the trenches and then planarized to form coplanar trenches. Yu teaches 
that when using a planarization method such as that of Uchiyama, the trenches are subjected to 
undesirable dishing and erosion of the nitride mask layer (col. 1, In. 3 1-53). To avoid the 
problems with the planarization method used by Uchiyama and the conventional prior art, Yu 
suggests forming a resist layer including patterned portions disposed between the trenches and 
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removing the filling layer portions not covered by the resist layer (col. 4, In. 15-37). By this 
method, Yu discloses that the etching rate of all areas of the filling layer can be made uniform, 
thus preventing the dishing and nitride mask erosion problems of the prior art. At the time of the 
invention, it would have been obvious to one of ordinary skill in the art to use the method of Yu, 
including the steps of forming a resist layer including patterned portions disposed between the 
trenches and removing the filling layer portions not covered by the resist layer, in the isolation 
planarization process of Uchiyama because Yu teaches that this method can successfully prevent 
the dishing and mask erosion problems inherent in the prior art. 

Uchiyama does not disclose that the inactive area trenches overlie a laser-marked portion. 
Applicant's admitted prior art discloses that it is conventional in the art to form a laser-marked 
identification mark on the periphery of a wafer so as to be able to track the wafer throughout the 
various processing steps that it will undergo (paragraph 002). At the time of the invention, it 
would have been obvious to one of ordinary skill in the art to provide a laser-marked 
identification mark at the inactive peripheral area of the wafer of Uchiyama in order to be able to 
track each particular wafer through its processing steps. 

Regarding claims 2, 34 and 38, Uchiyama discloses that the planarization process is a 
CMP process (col. 10, In. 4-8). 

Regarding claims 3, 35 and 39, Yu discloses that the step of removing the filling layer 
portion is conducted by a plasma (dry) etching process (col. 5, In. 4-5). 

Regarding claims 4 and 12, the admitted prior art discloses that the laser-marked 
identification mark is conventionally forming in an exclusion area at the process wafer periphery 
adjacent the process wafer peripheral edge (paragraph 002). 
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Regarding claim 5, Uchiyama discloses that the active area trenches are shallow trench 
isolation trenches (col. 1, In. 28-39; col. 8, In. 23-40). 

Regarding claims 6 and 13, Uchiyama discloses that the process wafer is a silicon 
substrate and has an overlying nitride layer (col. 9, In. 17-30). 

Regarding claims 7 and 14, Uchiyama discloses that the filling layer is silicon dioxide 
(col. 9, In. 64-67). 

Regarding claims 8-10, 16-18 and 40, Yu discloses that the shapes and sizes of the 
patterned portions are variables that may be determined by one of ordinary skill in the art. 
Specifically, Yu states, "Any suitable spacing between the stripe structures 34a can be used, 
depending on the process need. The width of the strip structures 34a also depends on what the 
process requires, such as depending on the width of the trench and so on " (col. 4, In. 42-54). At 
the time of the invention, it would have been obvious to one of ordinary skill in the art to use 
routine experimentation to determine optimal shapes and sizes of the patterned portions of Yu, 
depending upon the sizes and shapes of the semiconductor devices on the active areas of the 
wafer and the sizes and shapes of the necessary isolation trenches in the wafer, because such 
variables of art recognized importance are subject to routine experimentation and discovery of an 
optimum value for such variables is obvious. See In reAller, 105 USPQ 233 (CCPA 1955). 

Regarding claim 11, Uchiyama discloses providing a process wafer, forming a nitride 
mask over the wafer, providing the wafer and mask with active area (CR) trenches and at least 
one inactive area (DR) trench, forming a filling layer (6) over the active area trenches and the 
inactive area trenches to substantially fill the trenches, and planarizihg the wafer process surface 
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such that the active area trenches and the inactive area trenches are substantially coplanar (Fig. 
8(a)-10(b); col 9, In. 31 - col 10, In. 8). 

Uchiyama does not disclose forming a patterned resist layer between the active and 
inactive trenches and removing the filling layer not covered by the resist layer. Like Uchiyama, 
Yu discloses forming isolation trenches in a semiconductor substrate, wherein isolation filling 
material is deposited into the trenches and then planarized to form coplanar trenches. Yu teaches 
that when using a planarization method such as that of Uchiyama, the trenches are subjected to 
undesirable dishing and erosion of the nitride mask layer (col. 1, In. 3 1-53). To avoid the 
problems with the planarization method used by Uchiyama and the conventional prior art, Yu 
suggests forming a resist layer including first patterned portions overlying the active area, an 
unpatterned portion overlying the trenches, and lithographically patterning the resist layer to 
form second patterned portions overlying the substrate in between the trenches, removing the 
filling layer portions not covered by the resist layer, removing the resist layer and planarizing the 
wafer surface (col. 4, In. 15-37). By forming the second patterned portions to form a dummy 
structure between the trenches, Yu discloses that the etching rate of all areas of the filling layer 
can be made uniform, thus preventing the dishing and nitride mask erosion problems of the prior 
art. At the time of the invention, it would have been obvious to one of ordinary skill in the art to 
use the method of Yu, including the steps of forming a resist layer including patterned portions 
disposed between the trenches and removing the filling layer portions not covered by the resist 
layer, in the isolation planarization process of Uchiyama because Yu teaches that this method 
can successfully prevent the dishing and mask erosion problems inherent in the prior art. 
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Uchiyama does not disclose that the inactive area trenches overlie a laser-marked portion. 
Applicant's admitted prior art discloses that it is conventional in the art to form a laser-marked 
identification mark on the periphery of a wafer so as to be able to track the wafer throughout the 
various processing steps that it will undergo (paragraph 002). At the time of the invention, it 
would have been obvious to one of ordinary skill in the art to provide a laser-marked 
identification mark at the inactive peripheral area of the wafer of Uchiyama in order to be able to 
track each particular wafer through its processing steps. 

Regarding claim 15, Yu discloses that the first patterned portions are a reverse tone mask 
(col. 4, la 15-16). 

Regarding claim 20, the admitted prior art discloses that the practice in industry is to add 
a laser mark of readable information consisting of alphanumeric characters or barcodes to the 
wafer (pg. 1, para. 002). 

Regarding claims 33 and 36, Uchiyama discloses providing a process wafer, forming a 
nitride mask over the wafer, providing the wafer and mask with active area (CR) trenches and at 
least one inactive area (DR) trench, forming a filling layer (6) over the active area trenches and 
the inactive area trenches to substantially fill the trenches, and planarizing the wafer process 
surface such that the active area trenches and the inactive area trenches are substantially coplanar 
(Fig. 8(a)- 10(b); col. 9, In. 31 - col. 10, In. 8). 

Uchiyama does not disclose forming a patterned resist layer between the active and 
inactive trenches and removing the filling layer not covered by the resist layer. Like Uchiyama, 
Yu discloses forming isolation trenches in a semiconductor substrate, wherein isolation filling 
material is deposited into the trenches and then planarized to form coplanar trenches. Yu teaches 
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that when using a planarization method such as that of Uchiyama, the trenches are subjected to 
undesirable dishing and erosion of the nitride mask layer (col. 1, In. 31-53). To avoid the 
problems with the planarization method used by Uchiyama and the conventional prior art, Yu 
suggests forming a resist layer including patterned portions disposed between the trenches and 
removing the filling layer portions not covered by the resist layer (col. 4, In. 15-37). By this 
method, Yu discloses that the etching rate of all areas of the filling layer can be made uniform, 
thus preventing the dishing and nitride mask erosion problems of the prior art. At the time of the 
invention, it would have been obvious to one of ordinary skill in the art to use the method of Yu, 
including the steps of forming a resist layer including patterned portions disposed between the 
trenches and removing the filling layer portions not covered by the resist layer, in the isolation 
planarization process of Uchiyama because Yu teaches that this method can successfully prevent 
the dishing and mask erosion problems inherent in the prior art. 

Uchiyama does not disclose that the inactive area trenches overlie a laser-marked portion. 
Applicant's admitted prior art discloses that it is conventional in the art to form a laser-marked 
identification mark on the periphery of a wafer so as to be able to track the wafer throughout the 
various processing steps that it will undergo (paragraph 002). At the time of the invention, it 
would have been obvious to one of ordinary skill in the art to provide a laser-marked 
identification mark at the inactive peripheral area of the wafer of Uchiyama in order to be able to 
track each particular wafer through its processing steps. 

Yu discloses that the shapes and sizes of the patterned portions are variables that may be 
determined by one of ordinary skill in the art. Specifically, Yu states, "Any suitable spacing 
between the stripe structures 34a can be used, depending on the process need. The width of the 
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strip structures 34a also depends on what the process requires, such as depending on the width of 
the trench and so on." (col. 4, In. 42-54). At the time of the invention, it would have been 
obvious to one of ordinary skill in the art to use routine experimentation to determine optimal 
shapes and sizes of the patterned portions of Yu, depending upon the sizes and shapes of the 
semiconductor devices on the active areas of the wafer and the sizes and shapes of the necessary 
isolation trenches in the wafer, because such variables of art recognized importance are subject 
to routine experimentation and discovery of an optimum value for such variables is obvious. See 
In reAller, 105 USPQ 233 (CCPA 1955). 

Regarding claim 37, Uchiyama discloses providing a process wafer, forming a nitride 
mask over the wafer, providing the wafer and mask with active area (CR) trenches and at least 
one inactive area (DR) trench, forming a filling layer (6) over the active area trenches and the 
inactive area trenches to substantially fill the trenches, and planarizing the wafer process surface 
such that the active area trenches and the inactive area trenches are substantially coplanar (Fig. 
8(a)- 10(b); col. 9, In. 31 - col. 10, In. 8). 

Uchiyama does not disclose forming a patterned resist layer between the active and 
inactive trenches and removing the filling layer not covered by the resist layer. Like Uchiyama, 
Yu discloses forming isolation trenches in a semiconductor substrate, wherein isolation filling 
material is deposited into the trenches and then planarized to form coplanar trenches. Yu teaches 
that when using a planarization method such as that of Uchiyama, the trenches are subjected to 
undesirable dishing and erosion of the nitride mask layer (col. 1, In. 31-53). To avoid the 
problems with the planarization method used by Uchiyama and the conventional prior art, Yu 
suggests forming a resist layer including first patterned portions overlying the active area, an 
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unpatterned portion overlying the trenches, and second patterned portions overlying the substrate 
in between the trenches, removing the filling layer portions not covered by the resist layer, 
removing the resist layer and planarizing the wafer surface (col. 4, In. 15-37). By forming the 
second patterned portions to form a dummy structure between the trenches, Yu discloses that the 
etching rate of all areas of the filling layer can be made uniform, thus preventing the dishing and 
nitride mask erosion problems of the prior art. At the time of the invention, it would have been 
obvious to one of ordinary skill in the art to use the method of Yu, including the steps of forming 
a resist layer including patterned portions disposed between the trenches and removing the filling 
layer portions not covered by the resist layer, in the isolation planarization process of Uchiyama 
because Yu teaches that this method can successfully prevent the dishing and mask erosion 
problems inherent in the prior art. 

Uchiyama does not disclose that the inactive area trenches overlie a laser-marked portion. 
Applicant's admitted prior art discloses that it is conventional in the art to form a laser-marked 
identification mark on the periphery of a wafer so as to be able to track the wafer throughout the 
various processing steps that it will undergo (paragraph 002). At the time of the invention, it 
would have been obvious to one of ordinary skill in the art to provide a laser-marked 
identification mark at the inactive peripheral area of the wafer of Uchiyama in order to be able to 
track each particular wafer through its processing steps. 

Response to Arguments 

The Examiner agrees with Applicant's argument that Iwamatsu does not disclose 
planarizing the process surface such that the active area trenches and inactive area trenches are 
co-planar. Therefore those rejections have been withdrawn. 
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Allowable Subject Matter 

Claim 19 is objected to as being dependent upon a rejected base claim, but would be 
allowable if rewritten in independent form including all of the limitations of the base claim and 
any intervening claims. 

The primary reason for the indication of the allowable subject matter of claim 19 is the 
inclusion therein, in combination as currently claimed, of the limitation of patterning the first 
patterned portions and second patterned portions of the resist using two separate masks. This 
limitation is found in claim 19 and is neither disclosed nor taught by the prior art of record, alone 
or in combination. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Christy L. Novacek whose telephone number is (571) 272-1839. 
The examiner can normally be reached on Monday-Thursday and alternate Fridays 7:30 - 5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Zandra Smith can be reached on (571) 272-2429. The fax phone number for the 
organization where this application or proceeding is assigned is (571) 273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

CLN 

April 26, 2006 




